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Abstract

This thesis paper examines the effects of mastering on the crest factor value in the last

three decades in Greece. Mastering is the final stage of processing applied to existing musical

material before the final distribution in the market. A very important step of mastering is the

audio compression which leads to an overall increase in intensity. An index that characterizes the

amount of compression applied to a signal is the value of crest factor. Lowest value of crest

factor usually means greater intensity. The last three decades there has been an increase in the

intensity of volume for commercial purposes which have become widely known as the "loudness

war". This study ultimately aims to investigate whether this trend has spread in Greece. The

research will be carried out by analyzing the ratio crest factor of 250 Greek commercial pieces

that were chosen based on their marketability per year from the 1980s to the 2000s.

Keywords:

Mastering, crest factor, intensity, loudness, compression.
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broadband noise  1 KHz 
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 2 – Mastering 

 Bob Owsinsky, «  Mastering 

, ».35

.
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 mastering  1948 
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. 
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. 
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(aliasing).38

 2.1 – .39
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39 Bob Owsinsky, The Audio Mastering Handbook  11
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40  , Mastering ,  15  17

41  Bob Katz , Mastering Audio ,  72
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45 Bob Katz, Mastering Audio,  68  69

46 Bob Katz , Mastering audio the art and the science  113
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)  rms ( ).48
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 16-bit  90 dB,  24-bit 120 dB

. 

 60 db 

15  30 dB. ,  FM 

 40  50 dB,  AM  20  30 dB. , 

47 Huber & Runstein, Modern Recording Techniques,  359

48 Huber & Runstein, Modern Recording Techniques,  11.14
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52 Bob Katz , Mastering audio the art and the science  115
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54 Bob Katz , Mastering audio the art and the science  115
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55 Bob Katz , Mastering audio the art and the science  113  114

56 Huber & Runstein, Modern Recording Techniques,  362
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57 Eduardo Reck Miranda, Computer Sound Design,  20

58 Eduardo Reck Miranda, Computer Sound Design,  2.2
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, 

fc – fm  fc  +  fm. 

 fc  fm.
59
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, 
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. 

. 

, 
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.   flanger  

.61

59 Eduardo Reck Miranda, Computer Sound Design,  21

60 Eduardo Reck Miranda, Computer Sound Design,  2.3

61 Curtis Roads, The Computer Music Tutorial,  857  862
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,  vocoder 

. 
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62 Curtis Roads, The Computer Music Tutorial,  863
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2.3.6 Crest factor

crest factor.  crest factor 

 t  RMS 

:

. . peak

RMS

X
C F

X
 2.2

 C.F.  crest factor,
peak

X

 t RMSX  RMS 

. RMSX  peak 

. ,  crest factor 

 ( ), 

peakX RMSX  (  dB, volt, pascal .).

, 

 crest factor . 

,  Crest Factor 

, . , 

 crest factor = 0, 

 1  RMS 

 1.

 Crest Factor, , . 

,  Crest Factor  dB, 

 dB   Crest  Factor  

. ,  Crest Factor  dB  FS
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Xpeak XRMS Crest
Factor

1 2
2

2

1 2
2

2

1 3
3

3

1 1 1

1 1 1

 2.1 –  crest factor .

, :

20 log
. . 20 log . .

20 log
peak

dBFS
RMS

X
C F C F

X
 2.3

:

log log log
log

a a b
b

 2.4

:

. . 20 log 20 logdBFS RMS peak RMSpeak
C F X X dBFS dBFS  2.5

 crest  factor  

 t  RMS 

. , , 

-3  dBFS  RMS  -3  dBFS  crest  factor  

 17 dBFS.  crest factor

 20 dBFS. ,  crest factor 
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 crest  factor  

.  ,   Peak  

 Crest Factor  Crest

Factor .63

2.4 

 Mastering 

,  

 crest factor  30 .

2.4.1  (compressor)

. 

, 

threshold

. 

ratio  1: , 

. , 

t1  – 10 dBFS,  threshold  – 16 dBFS  ratio 1:2

 -16  dBFS  

. ,  -10–(–16) = 6 dBFS 

 3 dBFS. , 

 -13  dBFS   t1.  ,   threshold

, 

 ratio.

 f(x) = y 

 y , 

63 http://rfdesign.com/mag/radio_crest_factor_analysis

http://rfdesign.com/mag/radio_crest_factor_analysis


40

 (transfer curve). 

. 
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.  1:1

, 

. 

 ratio 

.64

 threshold 

,  

. 

 threshold 

 threshold.   threshold  

1:1, 

ratio.65

,  1:1 

1:2 

. 

 threshold  threshold,  

 -40 dBFS  threshold 

Xoutput =  -40 dBFS + (Xinput + 40 dBFS) /  2.6

64 Bob Katz , Mastering audio the art and the science  119

65 Bob Katz, Mastering Audio,  119  120
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 threshold, 
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 2.9 –  threshold -40 dBFS  ratio 1:2.

,  ratio 

1:1 ,   1:1.12   ,….,  1 : 1.24 ,    1 : 1.48, ......, 1 : 2

 ratio 

 X. 
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, 
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 « »,  2.9 

.66

. ,  «

» , 

66  Bob Katz, Mastering Audio,  120  121
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 2.10 –  « ».

, 

’ . 

threshold, 

,  attack 

 release.67 attack

 t1  threshold  t2

 ratio.  

 threshold = -40 dBFS, ratio = 1:2 

attack = 120 msec  – 30 dBFS , 

 5 dBFS  120 msec.  attack  50

msec  300 msec  100 msec.68 ,

 threshold 

, release. 

Release

67 Bob Katz, Mastering Audio,  119

68 Bob Katz , Mastering Audio,  121
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 attack - release

side-chain.  envelope follower,

.

 rms 

peak.   rms

,  

 peak . 

 peaks 

.69  Peak 

peaks  attack  release  (

). 

 18 Hz 

. ,

 peaks , 

.70

2.4.2  (limiter)

threshold   ratio.   Peaks  

.  limiters  look-ahead,

,  Peaks 

.

69 , Mastering,  47

70 Huber & Runstein, Modern Recording Techniques,  363
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2.4.3  (multiband compressor)

(multiband  compressor).  ,  

,  3  5 , 

 threshold, ratio  attack  release. 

attack  release 

,

.  multiband

compressor  mastering, 

.71

,  

, 

, 

.

 2.11 –

 Izotope Ozone.72

71 Izotope, Izotope Mastering Guide 2013

72 Izotope, Izotope Mastering Guide 2013
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2.4.4 De-esser

De-esser. 
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.  

.

2.5 

 mastering 

, 

. 

.73

 Mastering 

. 

 pop / rock / R&B

 Jazz , 

’   crest  factor  

.

,  ’50

. 

73 Bob Owsinsky, The audio mastering handbook,   33
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.  2.12 

 Bobby

Owsinsky.74

 2.13 –  Crest Factor  40 , 

 Sound On Sound.

 (

 mastering). , 

. 

, 

. , 

 PEAK   RMS

 Crest Factor. 

 2011  “Sound On

Sound”,  ..  

 4500 

74  Bob Owsinsky, The audio mastering handbook,  34
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 billboard 

 wikipedia.75

 Crest  Factor  

. 

. 

,  Owsinsky:76

,

, 

 Mastering ,

,  mp3, 

, ,

,

 crest factor.

 Bob  Katz77, 

 crest  factor,  

,  30 

. ,  pop 

 4 dB . 

, ,

75 http://www.billboard.com/

http://en.wikipedia.org/wiki/Billboard_Hot_100

76 Owsinsky Bobby, The Audio Mastering Handbook,  34  35

77  Bob Katz , Mastering Audio,  168  169

http://www.billboard.com/
http://en.wikipedia.org/wiki/Billboard_Hot_100
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.78

78 Owsinsky Bobby, The Audio Mastering Handbook,  34
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 3 – 

3.1 

 Crest Factor

 Wavelab.  Wavelab 

 Mastering. 
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.
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 crest  factor  
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 crest factor 

.  

 RMS  FS  analysis  global

analysis  loudness , 

RMS   RMS  .  

 RMS  “Average”

RMS .

 3.2 –  RMS .

1980 .  3.3  RMS 

1999. 

 RMS .
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 3.3 –  RMS  10  1999.

 peak  analysis

global analysis  loudness.

 3.4 –  peak .
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,   peak  

peak ,  3.5.

 3.5 –  10 

 1999.

 crest factor,  peak  rms.

 3.6 –  Crest Factor  10 

 1999.
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3.2 

. 

.  C.F.  Crest Factor.

1980 - 1989

PEAK RMS C.F.
1980 -3,191 -20,89 17,708
1981 -2,41 -20,79 18,38
1982 -0,1 -20,55 17,17
1983 -1,04 -18,90 17,86
1984 -3,42 -21,26 17,84
1985 -3,55 -21,08 17,53
1986 -4,46 -20,63 16,17
1987 -3,712 -21,60 17,88
1988 -2,78 -21,04 18,26
1989 -3,83 -19,76 15,93

 3.1 –  1980-1989.

 3.7 –  peak  rms 

 1980.

,  mastering, 

 PEAK  0.  
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 ‘80  

.   RMS  ,  

,  VU 

 – 21 dBFS  19 dBFS. 

 RMS  PEAK,  Crest  Factor

.

 3.8 –  Crest Factor  ’80.

,  Crest Factor 

 16   18.5   Crest  Factor  

 « » . 

, 

.  1983  1986 

 Crest Factor,  1987 

1988 

.

 ’80  5, 

,  Crest Factor 

. , 

 Crest Factor o  17, 794 dB 

17,1568 dB.  Crest
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Factor  ’80, 

 Mastering. 

 Sound on

Sound, 

1980  1990, 

. 

.  ,   Crest  Factor  

 1,5  2 dB , 

, .

1990 - 1999

PEAK RMS C.F.
1990 -2,38 -19,456 17,076
1991 -2,365 -20,406 18,0415
1992 -3,6445 -20,228 16,584
1993 -1,945 -19,719 17,7745
1994 -2,864 -19,188 16,324
1995 -0,456 -16,28 15,8245
1996 -2,1625 -17,59 15,4275
1997 -0,184 -15,839 15,6555
1998 -0,11 -15,127 15,0175
1999 -0,7145 -14,923 14,209

 3.2 –  1990-1999.

 3.9 –  peak  rms 

 1990.
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 PEAK, RMS 

. 

 30  PEAK  0 

 ’80 . 

 PEAK 

 0. 

 mastering. , 

 RMS   « »  

. 

 ’90  RMS  4,5 dB.

 3.10 –  Crest Factor  1990.

 Crest  Factor  

 1992, . 

 Crest  Factor   3.7  dB  

 1991  2000. 

Sound On Sound,  1990 

.  Crest

Factor , 

 «

».
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2000 - 2009

PEAK RMS C.F.

2000 -0,0005 -13,613 13,613

2001 0 -13,145 13,145

2002 0 -13,145 13,145

2003 0 -12,155 12,3135

2004 0 -13,274 13,2745

2005 0 -12,356 12,356

2006 0 -12,135 12,1355

2007 0 -12,448 12,448

2008 0 -12,472 12,472

2009 -0,031 -15,47 14,623

 3.3 –  2000-2009.

 3.11 –  peak  rms 

 2000.

 PEAK  2000 

 0.  PEAK  2000 

 PEAK  1980. 

1980,  0  PEAK

 2000  0 .
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.  RMS  1990

.  2000  2003  RMS  1.5 dB, 

,  

 12 dBrms  2005 

2008.   2009   3  db  

 “Death

Magnetic”  Metallica 

.

 3.12 –  Crest Factor  2000.

 Crest Factor  2000 

  RMS  C.F  0 – dBrms,  0 

 PEAK  .  ,   Crest  Factor

 2000  2003,  2004 , 

 13 dB. 

. 

 look-ahead limiters 

 PEAKS 

 2000, 

3.13 , 

 12,5 dB.  2009 



61

Crest Factor,  RMS, 

.

PEAK RMS C.F.
1980 -3,191 -20,89 17,708
1981 -2,41 -20,79 18,38
1982 -0,1 -20,55 17,17
1983 -1,04 -18,90 17,86
1984 -3,42 -21,26 17,84
1985 -3,55 -21,08 17,53
1986 -4,46 -20,63 16,17
1987 -3,712 -21,60 17,88
1988 -2,78 -21,04 18,26
1989 -3,83 -19,76 15,93
1990 -2,38 -19,456 17,076
1991 -2,365 -20,406 18,0415
1992 -3,6445 -20,228 16,584
1993 -1,945 -19,719 17,7745
1994 -2,864 -19,188 16,324
1995 -0,456 -16,28 15,8245
1996 -2,1625 -17,59 15,4275
1997 -0,184 -15,839 15,6555
1998 -0,11 -15,127 15,0175
1999 -0,7145 -14,923 14,209
2000 -0,0005 -13,613 13,613
2001 0 -13,145 13,145
2002 0 -13,145 13,145
2003 0 -12,155 12,3135
2004 0 -13,274 13,2745
2005 0 -12,356 12,356
2006 0 -12,135 12,1355
2007 0 -12,448 12,448
2008 0 -12,472 12,472
2009 -0,031 -15,47 14,623

 3.4 –  1980-2009.



62

 4 – 

4.1 

 «

»  .  ,  

 Crest Factor 

.  ’80 

, 

 Crest Factor. 

 ’90 

. ,  Crest

Factor, 

.  2000 

 Crest Factor.

,  « » 

.  Mastering 

, 

, 

, ’ . 

,

.  / 

. 

,  

. 



63

. , 

. ,  « » 

, 

. 

. ,  « »  /

 / 

, 

.

4.2 

, 

, 

. 

. , 

.  

 jazz  rock 

.  

. 

.79

79 Benjamin K. Bergen, Louder Than Words: The New Science of How the Mind Makes Meaning
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80 Bob Katz, An Integrated Approach to Metering, Monitoring, and Levelling Practices
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Benjamin K. Bergen, Louder Than Words: The New Science of How the Mind Makes

Meaning

Izotope, Izotope Mastering Guide 2013

Max V. Mathews and John R. Pierce, Current Directions In Computer Music Research,

MIT PRESS 1989

The Computer Music Tutorial, Curtis Roads, MIT Press 1996

The Audio Mastering Handbook, Owsinsky Bobby, Thomson Course Technology 2008

Mastering Audio the art and the science, Katz Bob, Focal Press 2002

Modern Recording Techniques, Hubert & Runstein, Focal Press 1997

Psychoacoustics, Hugo Fastl & Eberhard Zwicker, Springer 2007

, ,  Gotsis 2008

,  & , 

2003

, , 

Mastering, ,  Mastering 

, , 

, , 
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http://en.wikipedia.org/wiki/Dynamics

http://mathworld.wolfram.com/Root-Mean-Square.html

http://www.soundonsound.com/sos/sep11/articles/loudness.htm

http://www.wired.com/listening_post/2008/09/does-metallicas/

http://www.guardian.co.uk/music/2008/oct/01/metallica.popandrock

http://www.billboard.com

http://rfdesign.com/mag/radio_crest_factor_analysis

http://www.yokogawa.com/ymi/tutorial/tm-tutorial_wt_08.htm
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http://rfdesign.com/mag/radio_crest_factor_analysis
http://www.yokogawa.com/ymi/tutorial/tm-tutorial_wt_08.htm
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, . 

 C.F.  Crest Factor.

 1980

1980

PEAK RMS C.F.
 -  ' -4,2 -23,93 19,73
 - -2,15 -21,12 18,97
 - -4,235 -22,36 18,125

 &  - -5,37 -19,22 13,85
 -  Rock 0 -17,86 17,865

-3,191 -20,89 17,708

.1 – C.F.  1980.

1981

PEAK RMS C.F.
 - -1,24 -20,07 18,82

 - -4,42 -21,99 17,57
 - -4,62 -21,35 16,72

 - -0,71 -19,90 19,19
 - -1,06 -20,66 19,60

-2,41 -20,79 18,38

.2 – C.F.  1981.

1982

PEAK RMS C.F.
 - -0,1 -21,37 21,27

 - -4,92 -19,58 14,65
 – -3,06 -20,77 17,71

2002 GR - -4,85 -20,19 15,34
 – -3,96 -20,85 16,89

-0,1 -20,55 17,17

.3 – C.F.  1982.
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1983

PEAK RMS C.F.
2002 GR - -1,63 -22,32 20,68

 - -0,05 -14,16 14,10
 - -0,57 -18,93 18,36

-1,26 -19,04 17,78
 - -1,69 -20,09 18,39

-1,04 -18,90 17,86

.4 – C.F.  1983.

1984

PEAK RMS C.F.
 - A , -1,08 -23,06 21,98

 - -3,58 -21,54 17,96
 - -3,69 -19,59 15,90

 - -3,93 -19,21 15,28
 - -4,83 -22,88 18,05

-3,42 -21,26 17,84

.5 – C.F.  1984.

1985

PEAK RMS C.F.
- -2,07 -19,14 17,07

 – -3,29 -21,74 18,45
 – -2,47 -21,44 18,97

 - Fill Me Up -6,93 -20,99 14,06
 – -2,95 -22,04 19,09

-3,55 -21,08 17,53

.6 – C.F.  1985.

1986

PEAK RMS C.F.
 - -5,33 -21,27 15,94

 -  ( ) -3,89 -20,78 16,9
 – -2,47 -20,57 18,10

 - -0,62 -18,29 17,67
 - -10,00 -22,25 12,25

-4,46 -20,63 16,17

.7 – C.F.  1986.
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1987

PEAK RMS C.F.
 – -2,97 -23,72 20,75

 - -0,99 -19,33 18,34
 - -6,02 -21,45 15,43

 - -4,00 -21,21 17,21
 - -4,56 -22,21 17,64

-3,712 -21,60 17,88

.8 – C.F.  1987.

1988

PEAK RMS C.F.
2002 GR - -3,43 -20,99 17,56

 - -4,07 -21,03 16,96
 - -2,77 -21,53 18,76

 &  – -1,17 -20,50 19,33
 - -2,45 -21,16 18,71

-2,78 -21,04 18,26

.9 – C.F.  1988.

1989

PEAK RMS C.F.
-6,89 -21,34 14,45

 - -5,23 -22,54 17,31
 - -3,10 -21,53 18,43

0,00 -12,34 12,34
 – -3,91 -21,05 17,14

-3,83 -19,76 15,93

.10 – C.F.  1989.
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 1990

1990

PEAK RMS C.F.
 – -5,46 -22,195 16,735

 - -2,525 -19,97 17,445
 &  -  79 -4,17 -21,41 17,24

 - -3,04 -19,54 16,5
 - -2,165 -19,48 17,315

 - -2,755 -20,915 18,16
 - -2,825 -20,985 18,16

-0,2 -15,35 15,15
 - -0,395 -16,87 16,475

 – -0,265 -17,845 17,58
-2,38 -19,456 17,076

.11 – C.F.  1990.

1991

PEAK RMS C.F.
 - -3,09 -20,18 17,09

 - -1,49 -19,65 18,16
0 -17,465 17,465

 - , , -2,53 -21,85 19,32
 - -1,635 -19,49 17,855

 - -2,445 -21,35 18,905
 – -3,155 -19,745 16,59

 – -3,655 -24,065 20,41
 -  Blues -3,79 -20,15 16,36
 - -1,86 -20,12 18,26

-2,365 -20,4065 18,0415

.12 – C.F.  1991.
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1992

PEAK RMS C.F.
 - -5,165 -20,42 15,255

-7,705 -20,78 13,075
 - -4,65 -21,65 17

 - 0 -21,625 21,625
-1,74 -18,88 17,14

 - -1,795 -19,1 17,305
 - -2,605 -19,835 17,23

 - -3,1 -20,35 17,25
VIP's - -4,195 -19,57 15,375

 - ' -5,49 -20,075 14,585
-3,6445 -20,2285 16,584

.13 – C.F.  1992.

1993

PEAK RMS C.F.
 - -3,515 -20,45 16,935

 - -2,295 -22,13 19,835
 - 0 -18,6 18,6

 - -2,93 -20,96 18,03
 - -0,71 -16,975 16,265

 -  -1,745 -20,12 18,375
0 -14,95 14,95

 - -2,385 -20,925 18,54
 - -2,425 -20,755 18,33

-3,445 -21,33 17,885
-1,945 -19,7195 17,7745

.14 – C.F.  1993.
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1994

PEAK RMS C.F.
-0,06 -17,94 17,88
-0,04 -16,44 16,4

 - -3,775 -19,9 16,125
 - -3,09 -20,3 17,21

 - -4,335 -20,48 16,145
 - Love Sorry -0,05 -16,54 16,49
 - -4,395 -19,365 14,97
 - ' -1,83 -19,965 18,135

. & .  - -6,145 -21,225 15,08
 - -4,92 -19,725 14,805

-2,864 -19,188 16,324

.15 – C.F.  1994.

1995

PEAK RMS C.F.
 & Francesca Schiavo -   0 -15,34 15,34

 -  ' -3,56 -20,95 17,39
0 -13,93 13,93

 - -0,73 -19,295 18,565
 - 0 -16,15 16,15

- -0,27 -18,055 17,785
 - 0 -18,135 18,135

Active Member - 0 -16,805 16,805
 – 0 -13,085 13,085

 - 0 -11,06 11,06
-0,456 -16,2805 15,8245

.16 – C.F.  1995.
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1996

PEAK RMS C.F.
 – -5,73 -21,155 15,425

 - -3,99 -19,98 15,99
 - -4,67 -19,925 15,255

 - -0,265 -21,175 20,91
 – -5,045 -20,255 15,21

 - 0,41 -15,71 16,12
 -  ' 0 -11,925 11,925

 - 0 -14,125 14,125
 - -0,775 -15,5 14,725

 - -1,56 -16,15 14,59
-2,1625 -17,59 15,4275

.17 – C.F.  1996.

1997

PEAK RMS C.F.
0 -13,615 13,615

 -  -0,945 -14,03 13,085
-  ' , ' 0 -18,215 18,215

0 -16,795 16,795
-0,13 -14,095 13,965

 - 0 -17,925 17,925
 - 0 -17,945 17,945

 - -0,765 -16,96 16,195
 - 0 -14,89 14,89

 - 0 -13,925 13,925
-0,184 -15,8395 15,6555

.18 – C.F.  1997.
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1998

PEAK RMS C.F.
-0,935 -14,92 13,985
0 -13,63 13,63

 - 0 -12,785 12,785
-0,135 -13,815 13,68

 - -0,03 -16,83 16,8
0 -17,2 17,2

 &  - 0 -16,83 16,83
 – 0 -13,665 13,665

 - 0 -16,68 16,68
 - 0 -14,92 14,92

-0,11 -15,1275 15,0175

.19 – C.F.  1998.

1999

PEAK RMS C.F.
-0,065 -14,215 14,15

.  & .  - -4,305 -20,09 15,785
 -  (Stayin Alive) -1,385 -19,72 18,335

Antique - 0 -11,005 11,005
 - 0 -13,985 13,985

 - -1,01 -14,475 13,465
 - 0 -12,72 12,72

 – -0,315 -13,01 12,695
DE FACTO - 0 -13,345 13,345

 - -0,065 -16,67 16,605
-0,7145 -14,923 14,209

.20 – C.F.  1999.
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 2000

2000

PEAK RMS C.F.
 - -0,005 -15,285 15,28

 - 0 -14,375 14,375
 – 0 -13,42 13,42

 – 0 -12,755 12,755
 - 0 -14,73 14,73
 – 0 -10,49 10,49

  - 0 -13,51 13,51
 - 0 -12,955 12,955

 - 0 -12,945 12,945
 - 0 -15,67 15,67

-0,0005 -13,6135 13,613

.21 – C.F.  2000.

2001

PEAK RMS C.F.
 - 0 -12,115 12,115

 - 0 -12,235 12,235
 - 0 -13,065 13,065

 - 0 -13,39 13,39
 - 0 -13,24 13,24

 – 0 -13,445 13,445
 – 0 -11,285 11,285

 – 0 -13,025 13,025
0 -13,365 13,365

 - 0 -16,285 16,285
0 -13,145 13,145

.22 – C.F.  2001.
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2002

PEAK RMS C.F.
 - 0 -11,305 11,305

 - 0 -11,495 11,495
 - 0 -12,22 12,22

 -  (Club Mix) 0 -8,95 8,95
 - 0 -14,295 14,295

 -  ' 0 -13,595 13,595
 – 0 -13,36 13,36

 - 0 -13,85 13,85
 - 0 -12,89 12,89

 - 0 -19,49 19,49
0 -13,145 13,145

.23 – C.F.  2002.

2003

PEAK RMS C.F.
 - 0 -12,155 12,155

 - 0 -12,98 12,98
 – 0 -13,17 13,17

 - 0 -11,19 11,19
 - 0 -12,485 12,485

 - 0 -11,435 11,435
 - 0 -11,43 11,43

 - 0 -13,305 13,305
 - 0 -12,26 12,26

 -  (Remix) 0 -12,725 12,725
0 -12,155 12,3135

.24 – C.F.  2003.
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2004

PEAK RMS C.F.
 – 0 -14,18 14,18

 - 0 -12,925 12,925
 – 0 -11,85 11,85

 - SHAKE IT 0 -14,145 14,145
 - 0 -15,855 15,855

 – 0 -14,085 14,085
 – 0 -12,415 12,415

 - 0 -13,685 13,685
 &  -  Gucci

0 -11,09 11,09
 - 0 -12,515 12,515

0 -13,2745 13,2745

.25 – C.F.  2004.

2005

PEAK RMS C.F.
 – Nylon 0 -10,595 10,595

 - 0 -12,915 12,915
 - 0 -9,11 9,11

 - 0 -14,44 14,44
 – 0 -11,15 11,15

 - 0 -12,82 12,82
 - Happy End 0 -17,325 17,325
 – Beautiful 0 -12,86 12,86

 - 0 -11,17 11,17
 – 0 -11,175 11,175

0 -12,356 12,356

.26 – C.F.  2005.
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2006

PEAK RMS C.F.
 – 0 -11,98 11,98
 – 0 -13,685 13,685

 - 0 -11,355 11,355
 – 0 -11,775 11,775
 - 0 -13,655 13,655

 - 0 -12,155 12,155
 – 0 -12,45 12,45

 -  ' 0 -11,12 11,12
 - 0 -11,66 11,66
 -  X 0 -11,52 11,52

0 -12,1355 12,1355

.27 – C.F.  2006.

2007

PEAK RMS C.F.
 - 0 -12,59 12,59

 - 0 -13,015 13,015
 - 0 -13,465 13,465

 - 0 -11,75 11,75
 - 0 -12,515 12,515

 – 0 -10,85 10,85
 - 0 -12,14 12,14

 - 0 -11,64 11,64
 &  - 0 -11,685 11,685

 - ' 0 -14,83 14,83
0 -12,448 12,448

.28 – C.F.  2007.
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2008

PEAK RMS C.F.
 - 0 -10,055 10,055

 - 0 -11,205 11,205
 - 0 -12,55 12,55

 - 0 -15,85 15,85
 - 0 -14,21 14,21

 - 0 -12,81 12,81
 – 0 -9,97 9,97
 – 0 -13,46 13,46

 - 0 -12,43 12,43
 - 0 -12,18 12,18

0 -12,472 12,472

.29 – C.F.  2008.

2009

PEAK RMS C.F.
 - 0 -15,47 15,47

 - 0 -16,635 16,635
 - 0 -12,52 12,52
 -  (Sumka Remix) 0 -15,84 15,84
 – 0 -13,86 13,86

C-Real - 0 -13,315 13,315
 - 0 -12,72 12,72

 – 0 -10,895 10,895
 - 1 2 3 -0,31 -16,245 15,935

VIP  Feat.   -   (Master  Tempo
Mix) 0 -19,04 19,04

-0,031 -15,47 14,623

.30 – C.F.  2009.


